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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a good quality film 
by restraining changes in the concentration and 
temperature of solvent component at the time of 
starting the introduction of gas into an aging unit, and 
preventing moisture condensation of the solvent 
component immediately after a wafer has been carried 
in, when coating liquid in which colloid of, e.g. TEOS 
(tetraethoxysilane) is dispersed in solvent is spread on a 
semiconductor wafer with a coating unit, colloid in a 
coating film is turned into gel with an again unit, solvent 
in the coating film is substituted for other solvent with a 
solvent substitution unit, and an interlayer insulating film 
constituted of a silicon oxide film is obtained. 
SOLUTION: Mixed gas is formed before a wafer is 
carried in and discharged, and changes in the 
concentration and temperature of solvent component at 
the time of starting introduction of gas into a chamber is 
restrained. After a wafer has been carried in, average 
concentration of the solvent component in the mixed gas 
is gradually increased corresponding to a wafer temperature, until it reaches a specified 
treatment temperature. Thereby moisture condensation of gas of the solvent component 
immediately after the wafer is carried in a closed vessel is prevented. 


LEGAL STATUS 

[Date of request for examination] 1 7.03.2000 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] , 3193898 

[Date of registration] 25.05.2001 


t 


[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 


Copyright (C); 1998,2003 Japan Patent Office 


NOTICES * 


Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The application film formation method characterized by providing the following The 
application process which applies the application liquid which made the solvent distribute the 
particle or colloid of a starting material of a membrane formation component on the surface of a 
substrate, and forms an application film Subsequently, the gelling process which gels the 
aforementioned particle or colloid in an application film while carrying in the aforementioned 
substrate in the airtight container by which the temperature control was carried out and 
supplying the gas containing the steam of the component of the aforementioned solvent in the 
airtight container concerned ****** and the aforementioned gelling process are the 1st process 
which processes in the state where the average concentration of the component of the solvent 
in the aforementioned gas is low. Subsequently, the 2nd process which processes in the state 
where the average concentration of the component of the aforementioned solvent is higher than 
the average concentration at the time of the 1 st process of the above 

[Claim 2] The gas introduced in an airtight container is the application film formation method 
according to claim 1 characterized by carrying out the temperature control near the temperature 
in an airtight container. 

[Claim 3] The application film formation method according to claim 1 or 2 characterized by 
switching a bulb and introducing the aforementioned mixed gas in an airtight container after 
switching a bulb to an exhaust side, exhausting the mixed gas and carrying in a substrate in an 
airtight container while generating the mixed gas of the steam of the component of a solvent, 
and carrier gas before a substrate is carried in in an airtight container. 
[Claim 4] the claim 1 characterized by the process which gels the particle or colloid in an 
application film being a process which heats a substrate, or 3 — one of the application film 
formation methods 

[Claim 5] the claim 1 to which the gas supplied in an airtight container mixes the steam of the 
component of carrier gas and a solvent, and is generated, and the 1 st process is characterized 
by adjusting at least one side of the flow rate of the steam of the component of carrier gas or a 
solvent, and performing it, or 4 — one of application film generation methods 
[Claim 6] the claim 1 characterized by performing mixture of the steam of the component of 
carrier gas and a solvent in the vaporizer which evaporates the liquid of the component of a 
solvent, and for the 1 st process adjusting the flow rate of the liquid of the component of the 
solvent led to a vaporizer, and performing it, or 4 — one of the application film formation 
methods 

[Claim 7] the claim 1 characterized by the 1st process including the process to which the 
concentration of the steam of the component of a solvent is changed continuously, or 6 — one 
of the application film formation methods 

[Claim 8] the claim 1 characterized by the 1st process including the process with which the 
steam of the component of a solvent is intermittently mixed by carrier gas, or 6 — one of the 
application film formation methods 

[Claim 9] the claim 1 characterized by a gelling process including the process which supplies gas 
in an airtight container in the state where the average concentration of the steam of the 


component of a solvent is higher than the average concentration at the time of the 1st process 
of the above even before performing the 1st process, after carrying in a substrate in an airtight 
container, or 8 — one of the application film formation methods 


[Translation done.] 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of applying 
the application liquid which made the solvent distribute the particle or colloid of a starting 
material of a membrane formation component on the surface of a substrate, for example, forming 
an insulator layer. 
[0002] 

[Description of the Prior Art] As a method of forming the layer insulation film of a semiconductor 
device, although there are CVD, the oxidizing [ thermally ] method, etc., there is a method 
currently called sol-gel method. This method is the technique of applying to the front face of a 
semiconductor wafer (only henceforth a wafer) the application liquid which made organic 
solvents, such as an ethanol solution, distribute the colloid of TEOS (tetrapod ethoxy silane; Si4 
(C2 H5 0)) f drying, after gelling the application film, and obtaining a silicon oxide, and is indicated 
by JP,8-162450,A, JP,8-59362,A, etc. 

[0003] When the situation of the denaturation of the application film in this method was typically 
shown in drawing 10 and application liquid is first applied to a wafer, the particle or colloid 100 of 
TEOS has distributed in the solvent 200 (refer to drawing 10 (a)), subsequently, the thing for 
which this application film is exposed to alkaline atmosphere — or by being heated, the 
condensation polymerization of TEOS and hydrolysis are promoted, an application film gels, and 
the network structure of TEOS300 is formed (refer to drawing 10 (b)) And in order to remove the 
moisture in application liquid, the solvent in an application film is transposed to other solvents 
400 with small surface tension with the low and boiling point (refer to drawing 10 (c)), is dried 
after that, and the application film of a silicon oxide is obtained. In addition, at the substitution 
process of the solvent shown in drawin g 10 (c), when the solvent with surface tension smaller 
than ethanol other than the removing moisture purpose is used and a solvent evaporates, there 
is also the purpose which stops that membranous structure collapses as the big force does not 
join the network-structure object of TEOS. 

[0004] If it is going to apply such a sol-gel method to an actual production line The substitution 
unit for replacing the aging unit for heating the application unit for applying application liquid to a 
wafer and a wafer to predetermined temperature (for example, about 100 degrees C), and gelling 
an application film and the solvent in an application film by another solvent is required. 
Furthermore, the BEKU unit for drying the pretreatment unit for pretreating hydrophobing 
processing to a wafer etc. and a wafer etc. is needed, the conveyance mechanism for making a 
wafer convey between each [ these ] unit is established, and equipment is constituted. 
[0005] By the way, in case gelling processing of an application film is performed, evaporation of 
the solvent from an application film is suppressed and gelling of TEOS needs to be made not to 
be checked. For that purpose, in an open system, not to gel like before and what is necessary is 
just made to perform gelling processing within the airtight container of the atmosphere filled with 
the steam of a solvent. That is, what is necessary is to lay on the installation base of the 
predetermined temperature in an airtight container, where a wafer is laid down, and just to 
introduce the gas containing the steam of a solvent in an airtight container. 

[0006] Then, this invention person is examining performing gelling processing using the aging unit 
3 of composition as shown in drawing 10 . The heating plate 30 made from ceramics with which 
this aging unit 3 built in heater 31a, the periphery section of the heating plate 30 — a seal — the 
airtight container which is close through a member 32 and forms the processing room S with the 
heating plate 30 being constituted, and with the lid 33 equipped with the heater It has the gas 
introduction way 34 where slit-like gas inlet 34a was formed in the outside along with the 
periphery section of Wafer W in the heating plate 30, and the exhaust air way 35 where exhaust- 
port 35a was formed in the center section of the lid 33. Moreover, three rise-and-fall pins 36 
which make it go up and down Wafer W between the heating plate 30 and its upper part position 
are formed in the aging unit 3. 

[0007] Since processing atmosphere is heated, in order to suppress evaporation of the solvent in 


an application film, the gas of a solvent component, for exampl , the steam of ethylene glycol, is 
used for the gas used here. And the heating plate 30 is penetrated and it is prepared, the gas of 
the gas introduction way 34 is the same as that of the temperature in an airtight container (for 
example, about 1 00 degrees C), or after being heated so that it may become the temperature 
very near it, it is introduced in an airtight container. Let concentration of the steam of ethylene 
glycol be the concentration which becomes equal to the maximum vapor tension in processing 
temperature (for example, about 100 degrees C) in that case. Moreover, in addition to ethylene 
glycol, you may introduce simultaneously, the gas, for example, the ammonia gas, which promotes 
gelling. 
[0008] 

[Problem(s) to be Solved by the Invention] However, at the time of the introductory start of the 
gas to an airtight container, a possibility that change may arise is in the concentration and 
temperature of gas until supply of gas will be in a steady state. Moreover, as mentioned above, in 
processing a wafer at predetermined temperature (for example, about 100 degrees C) higher than 
ordinary temperature, when it carries in the wafer of ordinary temperature as it is in the airtight 
container of predetermined temperature, the gas of the solvent component which is maximum 
vapor tension contacts a wafer, temperature falls, and there is a possibility of becoming 
supersaturation and dewing. If ethylene glycol dews a wafer, the thickness of the portion will 
become thick and will become an insulator layer heterogeneous as a result. 

[0009] this invention is made under such a situation, and the purpose prevents dew condensation 
of the gas of the solvent component immediately after carrying in a substrate, for example, a 
wafer, in an airtight container, and is to offer the technology in which a good thin film, for 
example, a layer insulation film, can be obtained by it while it suppresses change of the 
concentration at the time of a gas introduction start into an airtight container, and temperature. 
[0010] 

[Means for Solving the Problem] The application process which the application film formation 
method of this invention applies the application liquid which made the solvent distribute the 
particle or colloid of a starting material of a membrane formation component on the surface of a 
substrate, and forms an application film, Subsequently, the gelling process which gels the 
aforementioned particle or colloid in an application film while carrying in the aforementioned 
substrate in the airtight container by which the temperature control was carried out and 
supplying the gas containing the steam of the component of the aforementioned solvent in the 
airtight container concerned, ****** anc j the aforementioned gelling process are characterized 
by the average concentration of the component of the solvent in the aforementioned gas 
including the 1st process which processes in the state of a low, and the 2nd process which 
processes in the state where the average concentration of the component of the aforementioned 
solvent is subsequently higher than the average concentration at the time of the 1st process of 
the above. In this case, as for the gas introduced in an airtight container, it is desirable that the 
temperature control is carried out near the temperature in an airtight container. 
[0011] Since according to this invention average concentration of the component of a solvent is 
made low when a substrate is carried in in an airtight container and the temperature of a 
substrate has not carried out a temperature up to predetermined temperature yet, and 
concentration of the component of a solvent is made high when the temperature of a substrate 
becomes high, dew condensation of the gas of the component of the solvent immediately after 
carrying in a substrate in an airtight container can be prevented. 

[0012] In addition, before a substrate is carried in in an airtight container, the mixed gas of the 
steam of the component of a solvent and carrier gas is generated, it is desirable to exhaust the 
mixed gas, and if it does in this way, change of the concentration of the component of the 
solvent at the time of a gas introduction start and temperature can be suppressed. 
[0013] When it enumerates about the concrete example of this invention, the process which gels 
the particle or colloid in an application film is a process which heats a substrate. Moreover, the 
gas supplied in an airtight container mixes the steam of the component of carrier gas and a 
solvent, and is generated, and the 1 st process adjusts at least one side of the flow rate of the 
steam of the component of carrier gas or a solvent, and performs it. Furthermore, mixture of the 


steam of the component of carrier gas and a solvent is performed in the vaporizer which 
evaporates the liquid of the component of a solvent, and the 1st process adjusts the flow rate of 
the liquid of the component of th solvent led to a vaporizer, and performs it. 
[0014] In this case, the 1st process includes the process to which the concentration of the 
steam of the component of a solvent is changed continuously. Moreover, the 1 st process 
includes the process with which the steam of the component of a solvent is intermittently mixed 
by carrier gas. A gelling process includes the process which supplies gas in an airtight container 
in the state where the average concentration of the steam of the component of a solvent is 
higher than the average concentration at the time of the 1st process of the above, even before 
performing the 1 st process, after carrying in a substrate in an airtight container. 
[0015] 

[Embodiments of the Invention] Drawing 1 is the plan showing roughly the whole example 
composition of the application film formation equipment used for operation of this invention 
method. 11 is input/output port of the wafer which is a substrate, and the conveyance arm 12 
takes out Wafer W, and it consists of cassettes C put on the cassette stage CS so that it may 
deliver to the main arm 13. The application unit 2 which is the application section which is the 
principal part of the gestalt of this operation is arranged together with this order at the one side 
of the conveyance way (guide rail) 14 of the main arm 13 with the solvent substitution unit 4 
which is the aging unit 3 and the solvent substitution section which are the gelling processing 
section. The processing units U1-U4 are located in a line also with the other side of the 
aforementioned conveyance way 14, and the unit for performing hydrophobing processing before 
applying application liquid to a substrate, cooling processing, heat treatment (BEKU processing) 
after forming an application film in a substrate, etc. is assigned about these processing units U1- 
U4, respectively. 

[0016] An operation of the whole gestalt of the operation using this application film formation 
equipment is described. The flow of application film formation processing is typically shown in 
drawing 2 later on in order. The wafer W before the processing taken out from the inside of the 
cassette C of the cassette stage CS by the main arm 13 is contained in the application unit 2. 
And application liquid T is dropped at a wafer W front face within the application unit 2 ( drawing 
2 (a)). The thing which, for example, made the solvent containing the hydrochloric acid of 
ethylene glycol, ethyl alcohol, water, and a minute amount distribute the colloid and/or the 
particle of TEOS as application liquid is used. Then, where the inside of the application unit 2 is 
filled with a solvent steam, for example, ethylene glycol, Wafer W rotates at high speed, 
application liquid progresses to a wafer front face, and the application film F is formed ( drawing 
2 (b)). 

[0017] Subsequently, Wafer W is laid on the heating plate 31 of the aging unit 3, and is sealed 
with a lid 33. Wafer W is heated by predetermined temperature (for example, about 100 degrees 
C) with the heating plate 31 in that case. And the steam and carrier gas of ethylene glycol are 
introduced in the aging unit 3, and an application film is gelled ( drawing 2 (c)). 
[0018] Subsequently, in the solvent substitution unit 4, ethyl alcohol, HMDS (KISAME chill 
disilane), and solvent substitution of an application film through which it passed and that was 
gelled using butane are performed. Thereby, the moisture in an application film is replaced with 
ethyl alcohol. Moreover, the hydroxyl group in an application film is removed by HMDS. 
Furthermore, the solvent in an application film is transposed to a heptane. In addition, the reason 
using a heptane is for making small the force of joining the porous structure, i.e., the network- 
structure object of TEOS, and making it it not collapse by using a solvent with small surface 
tension. The state so far is shown in drawing 2 (d). BEKU processing during 1 minute of the 
wafer W is carried out in a BEKU unit after that, for example. In this way, the layer insulation film 
which consists of a silicon oxide with a thickness of 6000A is formed in a wafer W front face. 
[0019] An example of the aforementioned aging unit (gelling processing section) 3 which is the 
important section of the gestalt of this operation, and the gas supply means 5 is shown in 
drawing 3 . As shown in this drawing, the gas supply means 5 is connected to the gas 
introduction way 34 of the aging unit 3. The mass-flow controller 51 for gas which adjusts the 
flow rate of carrier gas which consists of nitrogen gas supplied from the carrier gas feeder 


(illustration ellipsis), ammonia gas, etc., The mass-flow controller 52 for liquid which adjusts the 
flow rate of solv nts, such as ethylen glycol supplied from the solvent feeder (illustration 
ellipsis) The vaporizer 53 which evaporates the solvent the flow of [ solvent ] was controlled by 
the mass-flow controller 52 for liquid using the carrier gas the flow of [ carrier gas ] was 
controlled by the mass-flow controller 51 for gas, It has the pipe or tube which connects 
between them with the method valve 54 of three which changes the supply place of the gas 
containing the steam of the solvent component evaporated by the vaporizer 53 to an exhaust 
side the chamber side of the aging unit 3. 

[0020] The aging unit 3 is the thing of the same composition as the unit shown in drawing 1 1 , 
therefore omits the detailed explanation about the aging unit 3. In addition, it distributes by 
distributed room 34a, and the gas from the gas introduction way 34 is introduced into processing 
space from gas inlet 34b formed in the hoop direction in the shape of a slit. 
[0021] Next, it explains that gelling processing flows. The flow chart of gelling processing is 
shown in drawing 4 . The method valve 54 of three is first changed to the exhaust side. And 
carrier gas and a solvent are supplied from a carrier gas feeder (illustration abbreviation) and a 
solvent feeder (illustration abbreviation), and the steam of a solvent component and the mixed 
gas of carrier gas are generated by the vaporizer 53. The generated mixed gas is exhausted 
through the method valve 54 of three (Step S1). 

[0022] The wafer W with which the application film was formed in the application unit 2 when 
generation states, such as concentration of mixed gas and temperature, were stabilized is laid in 
the heating plate 31 of predetermined temperature, and it is closed ** (Step S2) about a lid 33. 
[0023] And the method valve 54 of three is changed to a chamber side. It adjusts so that the 
concentration of the solvent component in mixed gas may turn into saturated concentration in 
processing temperature, for example, 100 degrees C, after changing to a chamber side until the 
inside of the gas introduction way 34 of the aging unit 3 and the processing room S is filled with 
mixed gas for a while (refer to drawing 5 , period of A). And the temperature of Wafer W makes 
low average concentration of the solvent component in mixed gas until the temperature of a 
wafer reaches predetermined temperature (Tabout 0, for example, 100 degrees C), after 
becoming gradually high from ordinary temperature and filling the inside of the processing room S 
with mixed gas (refer to drawing 5 , period of B). The period of this low solvent concentration 
makes concentration of a solvent component high continuously with the rise of wafer 
temperature. It is good to adjust the concentration of a solvent component preferably to 
concentration, i.e., 100%, to which the partial pressure of a solvent component always becomes 
equal to the maximum vapor tension in wafer temperature (Step S3). 

[0024] In addition, concentration regulation of a solvent component may be performed by 
carrying out by adjusting the flow rate of carrier gas by the mass-flow controller 51 for gas, or 
adjusting the mass-flow controller 52 for liquid, and may perform those both. 
[0025] If the temperature of a wafer turns into predetermined temperature, the concentration of 
a solvent component will be adjusted so that it may become saturated concentration (100%) 
(Step S4). And the state is maintained until gelling processing of an application film is completed 
(refer to drawing 5 , period of C), the method valve 54 of three is changed to an exhaust side 
after that, and the mixed gas sent from a vaporizer 53 is exhausted (Step S5). And the lid 33 of 
the aging unit 3 is opened and Wafer W is taken out from the aging unit 3 (Step S6). Gelling 
processing is completed now. 

[0026] Since according to the form of the above-mentioned implementation mixed gas is supplied 
in the airtight container of the aging unit 3 after the generation state of mixed gas is stabilized, 
change of the concentration of the solvent component at the time of a gas introduction start and 
temperature is suppressed. Moreover, since the gas concentration of the solvent component in 
mixed gas becomes high gradually corresponding to wafer temperature until the temperature of 
the back wafer with which the wafer was carried in in the airtight container reaches 
predetermined processing temperature, dew condensation of the gas of the solvent component 
immediately after carrying in Wafer W in an airtight container can be prevented, and a good thin 
film, for example, a layer insulation film, can be obtained by it. 

[0027] Other examples of a gas supply means are shown in drawing 6 . The mass-flow controller 


61 for gas which adjusts the flow rate of the carrier gas which the gas supply means 6 becomes 
from the nitrogen gas supplied from the carrier gas feeder (illustration ellipsis), ammonia gas, etc. 
as shown in this drawing, The method valve 62 of two which changes the supply and a halt to the 
chamber of the aging unit 3 of the carrier gas the flow of [ carrier gas ] was controlled by the 
mass-flow controller 61 for gas, The container 63 which stored solvents, such as ethylene glycol, 
and the heater 64 which heats a solvent, The supply pipe 65 for letting bubbling gas, such as 
nitrogen gas (N2 gas) supplied from the bubbling gas supply system (illustration ellipsis), pass in a 
solvent, for example, an ethylene glycol solution The mass-flow controller 66 for gas which 
adjusts the flow rate of the solvent steam generated by the container 63 which is a heating 
bubbler, It has the pipe or tube which connects between them with method valve of two 66a 
which performs supply of the solvent steam to which the flow rate was adjusted by this mass- 
flow controller 66, and a halt, and the method valve 67 of two which changes the exhaust air and 
a halt of a solvent steam which were generated by the heating bubbler. Carrier gas and a solvent 
steam are supplied to a chamber 3, after being mixed. 

[0028] When the gas supply means 6 shown in drawing 6 is used, while opening the method 
valves 62 and 66a of two, the concentration of the solvent component in mixed gas can be 
continuously changed by closing the method valve 67 of two of a solvent steamy line, for 
example, and operating both mass-flow both [ one side or ] 61 and 66. However, opening the 
method valve 67 of two and exhausting a steam, if the flow rate of bubbling gas (N2) is fixed, you 
may make it control only a flow demand by the mass-flow controller 66, and it has the advantage 
that the pressure in a container 63 is stabilized in this case. Moreover, supply to the chamber 3 
of a solvent steam can be stopped by opening the method valve 67 of two of a solvent steamy 
line, and extracting method valve of two 66a, and making a flow rate into zero. In addition, if a 
perfect shutoff function is in the mass-flow controllers 61 and 66, the method valves 62 and 66a 
of two hope that there is nothing. 

[0029] And also in the example shown in drawing 6 , the concentration of the solvent component 
in mixed gas can be continuously adjusted corresponding to wafer temperature. For example, as 
shown in drawing 5 as stated above, the concentration of ethylene glycol is adjusted. Moreover, 
the solvent steam of ethylene glycol is generated and exhausted like the above-mentioned 
example before wafer carrying in. Therefore, change of the concentration of the solvent 
component at the time of a gas introduction start and temperature can be suppressed, and dew 
condensation of the gas of the solvent component by the low-temperature wafer W can be 
prevented, and a good thin film, for example, a layer insulation film, can be obtained. 
[0030] Moreover, the gas supply means 7 shown in drawing 7 removes the mass-flow controller 
61 of a carrier gas line from the gas supply means 6 shown in drawing 6 , and the other 
composition of it is the same as that of the gas supply means 6 shown in drawing 6 . In this case, 
what is necessary is to open the method valve 62 of two of a carrier gas line, and just to change 
suitably opening and closing of the method valve 67 of two of a solvent steamy line, where the 
flow of [ a solvent steam ] is controlled by the mass-flow controller 66, in order to adjust the 
concentration of the solvent component in mixed gas. 

[0031] That is, as shown in drawing 8 , Wafer W is carried in in a chamber 3, and the method 
valve 67 of two is intermittently changed to a chamber 3 side until the temperature of the back 
wafer by which the inside of the gas introduction way 34 and the processing room S was filled 
with mixed gas reaches predetermined temperature (Tabout 0, for example, 100 degrees C) 
(period of B of drawing 8 ). The time average concentration of the solvent component in the gas 
atmosphere in a chamber 3 can be adjusted by it. In that case, by lengthening relative gradually 
time changing the method valve 67 of two to a chamber 3 side in Period B, as shown in drawing 
8 , the average concentration of the solvent component in the gas atmosphere in a chamber 3 
can be adjusted so that it may become the suitable concentration corresponding to the rise of 
wafer temperature. In addition, by drawing 8 , the conductance of a gas passageway was 
disregarded and it has indicated as what changes the concentration of gas corresponding to the 
change of a bulb 67. 

[0032] It is desirable to generate a solvent steam before wafer carrying in also in this case, and 
to exhaust. Also in this example of this, change of the concentration of the solvent component at 


the tim of a gas introduction start and t mperature can be suppressed, and dew condensation 
of the gas of the solvent component by the low-temperature wafer W can be prevented, and a 
good thin film, for example, a layer insulation film, can be obtained. Moreover, the buffer room 71 
by which temperature control was carri d out is formed, and you may make it accustom 
concentration change of a solvent steam in the example shown in drawing 7 . 
[0033] Moreover, the gas supply means 8 shown in drawing 9 forms the method valve 81 of three 
which passes a solvent steam to either a chamber 3 and an exhaust side in the gas supply 
means 7 shown in drawing 7 instead of the mass-flow controller 66 of a solvent steamy line, and 
the method valve 67 of two. By changing the supply place of a solvent steam to a chamber 3 
side or an exhaust side suitably by this method valve 81 of three, a solvent steam can be 
intermittently supplied to a chamber 3, as shown in drawing 8 , and by it, the concentration of 
the solvent component in the gas atmosphere in a chamber 3 can be adjusted so that it may 
become the suitable concentration corresponding to the rise of wafer temperature. 
[0034] this invention may not restrict the generation means of a solvent steam at a heating 
bubbler, and a carrier gas line may not be above in the gas supply meanses 6 and 7 shown in 
drawin g 6 and drawing 7 . What is necessary is just to adjust solvent concentration and the flow 
rate of bubbling gas in a heating bubbler, when there is no carrier gas line. Moreover, as a 
processed substrate, you may be a glass substrate not only a wafer but for liquid crystal 
displays. 
[0035] 

[Effect of the Invention] While change of the concentration of the solvent component at the time 
of a gas introduction start and temperature is suppressed as mentioned above according to this 
invention, dew condensation of the gas of the solvent component immediately after substrate 
carrying in can be prevented, and a good thin film, for example, a layer insulation film, can be 
obtained by it. 


[Translation done.] 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the plan showing the outline composition of the whole xample of the application 
film formation equipment used for operation of this invention method. 
[Drawing 2] It is explanatory drawing explaining the flow of the application film formation 
processing using the above-mentioned application film formation equipment. 
[Drawing _3] It is the schematic diagram showing an example of the aging unit in the above- 
mentioned application film formation equipment, and a gas supply means. 

[Drawingj4] It is the flow chart which shows an example of the flow of the gelling processing by 
this invention method. 

[Drawing 5] It is the property view showing aging of the wafer temperature in the gelling 
processing by this invention method, and the concentration of a solvent steam. 
[Drawing 6] It is the schematic diagram showing other examples of a gas supply means. 
[Drawing 7] It is the schematic diagram showing other examples of a gas supply means. 
[Drawin g_8] It is the property view showing aging of the wafer temperature in the gelling 
processing at the time of using the gas supply means shown in drawin g 7 , and the concentration 
of a solvent steam. 

[Drawing 9] It is the schematic diagram showing other examples of a gas supply means. 
[Drawing 10] It is explanatory drawing showing the situation of the denaturation of the 
application film in a sol-gel method. 

[Drawing 1 1] It is the schematic diagram showing an example of the aging unit which this 

invention persons are examining. 

[Description of Notations] 

F Application film 

S Processing room 

T Application liquid 

W Semiconductor wafer (substrate) 

2 Application Unit 

3 Aging Unit 

4 Solvent Substitution Unit 
5, 6, 7, 8 Gas supply means 

51, 61, 66 Mass-flow controller for gas 

52 Mass-Flow Controller for Liquid 

53 Vaporizer 

54 81 Method valve of three 
62 67 Method valve of two 
63, 64, 65 Heating bubbler 
71 Buffer Room 


[Translation done.] 
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CORRECTION or AMENDMENT 
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[Procedure revision] 

[Filing Date] March 17, Heisei 12 (2000. 3.17) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0006 

[Method of Amendment] Change 

[Proposed Amendment] 

[0006] Then, this invention person is examining performing gelling processing using the aging unit 
3 of composition as shown in drawing 1 1 . This aging unit 3 is with the heating plate 30 made from 
ceramics which contained heater 31a. the periphery section of the heating plate 30 — a seal — 
the airtight container which is close through a member 32 and forms the processing room S with 
the heating plate 30 constituted, and it has the lid 33 equipped with the heater, the gas 
introduction way 34 where slit-like gas-inlet 34a was formed in the outside along with the 
periphery section of Wafer W in the heating plate 30, and the exhaust-air way 35 where exhaust- 
port 35a was formed in the center section of the lid 33 Moreover, three rise-and-fall pins 36 
which make it go up and down Wafer W between the heating plate 30 and its upper part position 
are formed in the aging unit 3. 
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